Deciphering the interaction of bovine heart cystatin with ZnO nanoparticles: Spectroscopic and thermodynamic approach.
ZnO-NPs have been widely used in biomedical fields such as therapeutics, cellular imaging, and drug delivery. However, the risk of exposure of nanoparticles to the biological system is not well understood. Nanoparticle-protein interaction is pivotal to understand their biological behavior and predict nanoparticle toxicity that is crucial for its safer applications. In the present study zinc oxide nanoparticles (ZnO-NPs) were synthesized and subjected to interact with buffalo heart cystatin (BHC), purified from buffalo heart, to assess the effect(s) of ZnO-NPs on the structure and function of BHC. In vitro toxicity assessments revealed that BHC, upon interaction with ZnO-NPs, led to the altered protein conformation and perturbed function. A decrease in the anti-papain activity of BHC was observed. Spectroscopic studies demonstrated that formation of BHC-ZnO-NPs complex accompanied by structural changes in BHC along with a significant decrease in its α-helical content. ITC determined the thermodynamic parameters of binding between ZnO-NPs and BHC quantitatively. Increased surface hydrophobicity (change in the tertiary structure) was observed by ANS fluorescence that demonstrated the formation of molten globular intermediates that were found to be stable without any signs of aggregation as depicted by ThT fluorescence. TEM images gave the physical evidence of the formation of ZnO-NPs-BHC corona.